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Abstract. Pontoscolex corethrurus (Müller, 1857) is an important peregrine earthworm species in the humid tropics and is 
found in land disturbed by human activities. Its presence in Kerala state was first reported by Michaelsen in 1910. So far the 
occurrence of 14 exotic earthworm species has been reported from Kerala state. However present distribution status of any of 
these exotic species is not yet thoroughly studied. Now P. corethrurus is naturalized in forests, degraded areas, and agro-
ecosystems from the higher altitude areas to the coastal zones. Here, the current distribution pattern of P. corethrurus in the 
state after a period of 100 years is highlighted. 
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INTRODUCTION 
 
arthworms are one of the important soil mac-
ro invertebrates and they function as consum-
ers, decomposers, soil modulators, and food re-
sources for other animals (Lee 1985, Lavelle et al. 
1994, Edwards 2004, Zhang et al. 2007). At 
present more than 6000 species have been de-
scribed, among these around 3000–3,500 are valid 
(Csuzdi 2012) and about 150 species are consider-
ed as peregrine on a global scale (Blakemore 
2002, 2009, 2012). When an exotic earthworm is 
naturalized in a new area it can seriously alter the 
structural properties of the soil, organic matter 
and nutrient dynamics, as well as plant and animal 
communities above and below ground (Hendrix et 
al. 2008). But the effects and implications of 
invasive species in below ground terrestrial eco-
systems are not well known as compared to above 
ground terrestrial and marine ecosystems (Gon-
zalez et al. 2006). At present, peregrines are 
found to occur in every continent including An-
tarctica, on oceanic islands, every biogeographic 
 
region and in nearly all types of ecosystems in-
cluding desert oases. Most importantly, this 
spread mainly happened through human activities 
(Blakemore 2002, Hendrix et al. 2008). As per 
Blakemore (2008) and Julka (2014), there are 505 
earthworms in India and 51 are exotic species. 
Eisenia fetida (Savigny, 1826), Pontoscolex co-
rethrurus (Müller, 1857), Eudrilus eugeniae (Kin-
berg, 1867), Nematogenia panamaensis (Eisen, 
1900), Metaphire houletti (Perrier, 1872), Poly-
pheretima elongata (Perrier, 1872), Polyphere-
tima taprobanae (Beddard, 1892), Ocnerodrilus 
occidentalis (Eisen, 1878), Pontodrilus litoralis 
(Grube, 1855), Dichogaster affinis (Michaelsen, 
1890), Dichogaster annae (Horst, 1893), Dicho-
gaster bolaui (Michaelsen, 1891), Gordiodrilus 
elegans (Beddard, 1892), and Pithemera bicincta 
(Perrier, 1875) are the exotic earthworms so far 
reported from Kerala state (Stephenson 1923, 
Aiyer 1929, Julka & Paliwal 1990, Kathireswari 
et al. 2005, Narayanan et al. 2012). However, the 
entire diversity and distribution pattern of alien 
earthworm species of Kerala state is still not fully 
understood. 
E 
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Pontoscolex corethrurus (Müller, 1857) of the 
Rhinodrilidae family (James & Davidson 2012; 
James 2012) is one of the peregrine and invasive 
species of earthworms found in the state. But it 
can be easily identified by the following cha-
racters; setae lumbricine, usually present from 
segments 1-2 in which they are very closely 
paired, AB and CD gradually wider from 3, one 
rank after another becoming more and more 
irregular until the quincunx arrangement is at-
tained, towards the posterior end enlarged and 
ornamented ectally by transverse rows of fine 
teeth, one or both setae of ventral couples in some 
of 14–22 genital and ornamented ectally with 
longitudinal rows of gouges; clitellum saddle-
shaped; male pores and tubercula pubertatis in 
clitellar region; septa all present at least from 
segments 5/6; digestive system with paired solid 
calciferous glands in 7–9, a well developed 
typhlosole but without intestinal caeca and supra-
intestinal glands; metandric; spermathecae 3 pairs, 
pores are present on the intersegmental furrows of 
6/7–8/9; seminal vesicles long, extending from 12 
back through several segments; metagynous. It is 
an endogeic and meso-humic species, which has a 
highly efficient digestion system and exceptional 
demographic traits, and has colonized in various 
habitats and also in secondary forests due to its 
great tolerance for different habitats and wide 
range of soil conditions (edaphic plasticity) espe-
cially in the tropics (Lavelle et al. 1987, Lavelle 
& Pashanasi 1989, Lavelle et al. 1992, Tapia-
Coral et al. 2006). P. corethrurus was first 
described by the German naturalist Fritz Müller in 
1857 from individuals collected from Itajaí (now 
Blumenau) in Santa Catarina state of Brazil 
(Brown et al. 2006). The centre of origin of the 
genus Pontoscolex is the Guyana Shield region, 
including northern Brazil and the southern por-
tions of Venezuela, Guyana, Surinam and French 
Guyana (Righi 1984). As per Lavelle et al. 
(1987), its expansion seems to be limited only by 
temperature and soil moisture values.  
 
Michaelsen (1910) was the first person men-
tioning the occurrence of P. corethrurus in Kera-
la, he recorded it from Calicut (now Kozhikode), 
Chevayur, Kerumaadi (Karumadi), Pallode (Palo-
de), Quilon (Kollam), Shasthancottah (Sastham-
kotta), Tiruvallur and Trivandrum (Thiruvanan-
thapuram). Later Cognetti (1911) mentioned a-
bout its presence in Travancore; Michaelsen 
(1913) and Stephenson (1916) reported its pre-
sence from Neyyattinkara (7 July 1911), Vellany 
(Vellayani), on 8 June 1911, Chimunga (Chem-
munji) on 26 December 1911 and Bonaccord 
(Bonacaud) on 28 December 1911, based on the 
specimens collected by the taxidermist Shunkara 
Narayanan Pilley of the Trivandrum Museum. E-
ven at that time a good number of specimens were 
collected from Vellayani and Neyyattinkara (Ste-
phenson 1916). The two sites Kozhikode and Tir-
uvallur mentioned above are located in northern 
Kerala while rests of the sites are in southern 
Kerala. Later, Aiyer (1929) did an extensive sur-
vey on the Oligochaetes of the Travancore King-
dom. As part of this, he covered different forested 
regions as well as human inhabited areas like 
Kottayam, Thiruvalla, Kayamkulam etc., but he 
didn’t find any individual of P. corethrurus from 
Travancore. He made a list of the earthworm 
species recorded from Travancore region by him 
and by former workers, but interestingly, P. 
corethrurus is not mentioned in that list. Nath and 
Chaudhari (2010) studied human induced biologi-
cal invasion of P. corethrurus in rubber plantati-
ons of Tripura state of India. But information on 
the basic distribution pattern of P. corethrurus in 
Kerala is absent. This paper is aimed to address 
the current distribution pattern of P. corethrurus 
in the state, based on the data generated from the 
collections carried out as part of our ongoing 
study on the earthworm diversity of Kerala state. 
 
MATERIALS AND METHODS 
 
Kerala can be physiographically subdivided 
into lowlands (<75m above msl), midlands (75–
500m above msl) and highlands (>750m above 
msl) (Balakrishna Pillai et al. 1991). Since 2010, 
as part of the ongoing taxonomical study on the 
earthworms of Kerala state, we have collected 
earthworm samples from all the districts, with 
various habitats like agricultural fields, various 
types of natural forests, plantations, homestead, 
grasslands, etc., of the state using the digging and 
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hand sorting method (Senapati & Sahu 1993). 
Being a part of the taxonomical studies on the 
earthworms of the state, physical attributes such 
as soil temperature, moisture content, pH and 
chemical characteristics of soil were not eva-
luated. P. corethrurus collected were identified 
using the key prepared by Julka (2008) and 
specimens examined were deposited in the earth-
worm laboratory of the Advanced Centre of 
Environmental Studies and Sustainable Develop-
ment, Mahatma Gandhi University, Kottayam, 
Kerala, India. 
 
RESULTS 
 
In the present study a sizeable number of P. 
corethrurus were collected from 129 sites from all 
the 14 districts of the state (Figure 1). The name 
of the collection locality with altitude is given in 
Appendix 1. Interestingly, it has been recorded 
from various Wildlife Sanctuaries of the state 
such as Neyyar, Peppara, Shendurney, Chinnar, 
Malabar, Aralam and Periyar Tiger Reserve 
(Appendix 1). It has also been recorded from 
various sacred groves of northern Kerala. Col-
lection sites ranged from high altitude Lockhart 
Marsh (1533m) near Munnar to low land areas 
like Kuttanad wetlands (below mean sea level). It 
is found that P. corethrurus thrives in various 
edaphic conditions like sandy coastal, alluvial 
wetlands, laterite formations and forest soils of 
the state. 
 
DISCUSSION 
 
From the present study it is clear that P. 
corethrurus has naturalized and invaded almost 
all disturbed areas of the state within a time span 
of 100 years. After independence, there were only 
a handful of records of this species available from 
Kerala. The reported places were Alappuzha 
(Gates 1973), Kanjikode (Kathireswari et al. 
2005), Thiruvananthapuram (Killipalam, Vanchi-
yoor and Vellayambalam) (Nair et al. 2007), 
Silent Valley National Park and Wayanad Wild-
life Sanctuary (Mohan et al. 2011). It is assumed 
that  the  species  would  have  come  to  the  state 
 
either through the introduction of cassava (Ma-
nihot esculenta) or rubber (Hevea brasiliensis) 
plantation activities. Cassava is a popular root 
crop of Kerala and it was introduced into India by 
the Portuguese merchants in the 17th century. 
Later King Visakham Thirunal Rama Varma of 
Travancore introduced and popularized cassava in 
Kerala during his time of reign from 1880 to 1885 
(George et al. 2000). The first commercial rubber 
plantation of India was established at Thattekkadu 
in 1902. But Michaelsen’s (1910) specimens were 
from all over the state; hence the mode of 
introduction appears to be more through cassava 
rather than rubber cultivation.  
 
Aiyer (1929) has collected samples from 14 
locations within the present day boundary of the 
state. Of these 14 locations, we have resurveyed 
eight sites, viz., Kumily, Peerumedu, Vandi-
periyar, Kottayam, Thiruvalla, Chengannur, Ka-
yamkulam and Ponmudi and collected P. coreth-
rurus. The presence of this species in Thiruvanan-
thapuram was already confirmed by Nair et al. 
(2007). Hence, it is clear that P. corethrurus has 
established itself in the above mentioned localities 
mainly after 1930’s. All the recorded places of P. 
corethrurus in the 20th century were from 
midlands except Bonacaud of Thiruvanantha-
puram district, which is in the high lands. But 
now it is found to have spread over all the 
physiographical subdivisions of the state from the 
high altitude Munnar regions of Idukki district to 
the coastal regions. Change of land use pattern for 
agricultural purposes consequent to increased 
population pressure and migration has led to large 
scale deforestation, especially after World War II, 
in response to famine (Govindaru 1994). A major 
portion of the original forest land was also cleared 
for plantation crops such as teak, eucalyptus and 
cashew in the earlier years (Govindaru 1994). All 
these activities would have created a perfect niche 
for P. corethrurus for invasion and naturalizing in 
the new areas. Present study revealed its presence 
in five protected areas of the state. Before this, 
Wayanad Wildlife Sanctuary was the only pro-
tected area in the state from where its presence 
was confirmed (Mohan et al. 2011). 
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Figure 1. Distribution of Pontoscolex corethrurus in the Kerala state 
 
As per Julka (2008), P. corethrurus is fre-
quently found in human influenced habitats like 
cultivated land, garden soils, coconut and rubber 
plantations, manure and compost heaps, under 
rotten tree trunks and disturbed  forest. This 
species has high edaphic plasticity, which also 
helped them to widely colonize in various habitats 
which we have surveyed. Now, it has been col-
lected from various soil conditions such as sandy 
coastal regions, alluvial wetlands, laterite for-
mations, and higher altitude forest soils. Lavelle 
(1987) stated that P. corethrurus has narrow 
microclimatic requirements and because of this, it 
is tolerant to a wide range of soil conditions. It 
was found principally in pastures and fallows, and 
rarely in natural forests (Kathireswari et al. 2005). 
The species has a strong association with man-
made ecosystems (Lavelle & Pashanasi 1989, 
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Barros et al. 2003, Marichal et al. 2010, Rossi et 
al. 2010). The present study revealed the presence 
of P. corethrurus in various forested regions of 
the state, but all those regions are disturbed areas 
due to anthropogenic activities. Tapia-Coral et al. 
(2006) reported the conspicuous presence of P. 
corethrurus in plant residue-rich tropical soils and 
Marichal et al. (2010) mentioned that land use 
may determine its occurrence and coexistence 
with other species.  
 
Authors have reported that P. corethrurus has 
the ability to enhance nutrient release in soil (La-
velle et al. 1987, Lopez-Hernandez et al. 1993, 
Chapuis-Lardy et al. 1998), promoting plant 
growth and tolerance to phyto-parasitic nema-
todes (Pashanasi et al. 1996, Lafont et al. 2007). 
It has also been recorded that when this species is 
established in an area it can affect soil physical 
properties (soil compaction) (Hallaire et al. 2000, 
Chauvel et al. 1999), modify biogeochemical 
processes (Gonzales & Zou, 1999, Barros et al. 
2001, Liu & Zou 2002), and affect plant (Zou 
1993) and microbial communities (McLean et al. 
2006). 
 
Aknowledgements – We would like to thank Mr. K. 
Sreedharan, Mr. M. Ramesan, Mr. S. Arun Sasi, Mr. Dinu 
Kuriakose, Mr. T.K. Subash and Mr. Toms Augutsine for the 
helps offered during the fieldwork from various parts of the 
state and also to V.G. Gopikrishna for preparing the map. We 
are extending our sincere thanks to Dr. P.J. George for 
correcting the language of the manuscript. We are grateful to 
the Department of Forest and Wildlife Kerala, for providing 
the sanction and necessary facilities. We would also like to 
thank the anonymous referees for their constructive criticism 
and help which enabled us to upgrade the manuscript.  
 
REFERENCES 
 
AIYER, K.S.P. (1929): An account of the Oligochaeta 
of Travancore. Record of the Indian Museum, 
31(1): 13–76. 
BALAKRISHNA PILLAI, P., NYBE, E.V. & VIJU IYPE, C. 
(1991): NARP Status report of the high range zone. 
Kerala Agricultural University. 
BARROS, E., CURMI, P., HALLAIRE, V., CHAUVEL, A. & 
LAVELLE, P. (2001): The role of macrofauna in the 
transformation and reversibility of soil structure of 
an oxisol in the process of forest to pasture 
conversion. Geoderma, 100: 193–213. 
doi: 10.1016/S0016-7061(00)00086-0 
BARROS, E., GRIMALDI, M., SARRAZIN, M., CHAUVEL, 
A., MITJA, D., DESJARDINS, T. & LAVELLE, P. 
(2003): Soil physical degradation and changes in 
macrofaunal communities in Central Amazon. 
Applied Soil Ecology, 26: 157–168. 
doi: 10.1016/j.apsoil.2003.10.012 
BLAKEMORE, R.J. (2002): Cosmopolitan Earthworms – 
an Eco-Taxonomic Guide to the Peregrine Species 
of the World.  VermEcology, Kippax, ACT, 
Australia, 506 pp. 
BLAKEMORE, R.J. (2008): Indian Earthworms. In. 
BLAKEMORE, R.J. (Ed.) A Series of Searchable 
Texts on Earthworm Biodiversity, Ecology and 
Systematics from Various Regions of the World - 
Supplemental. 
[Online: http://www.annelida.net/earthworm]. 
BLAKEMORE, R.J. (2009): Cosmopolitan earthworms – 
a global and historical perspective. In. SHAIN, D.H. 
(Ed). Annelids as Model Systems in the Biological 
Sciences. John Wiley & Sons, Inc., N.Y., p. 257–
283. 
BLAKEMORE, R.J. (2012): Cosmopolitan Earthworms. 
5th Edition. VermEcology, Yokohama, CD-ROM 
Monograph, 990 pp. 
BROWN, G.G., JAMES, S.W., PASINI, A., NUNES, D.H., 
BENITO, N.P., MARTINS, P.T. & SAUTTER, K.D. 
(2006): Exotic, peregrine, and invasive earthworms 
in Brazil: diversity, distribution, and effects on soils 
and plants. Caribbean Journal of Science, 42: 339–
348. 
CHAPUIS-LARDY, L., BROSSARD, M., LAVELLE, P. & 
SCHOULLER, E. (1998): Phosphorus transformations 
in a ferralsol through ingestion by Pontoscolex 
corethrurus, a geophagous earthworm. European 
Journal of Soil Biology, 34: 61–67. 
CHAUVEL, A., GRIMALDI, M., BARROS, E., BLAN-
CHART, E., DESJARDINS, T., SARRAZIN, M. & LA-
VELLE, P. (1999): Pasture damage by an Ama-
zonian earthworm. Nature, 398: 32–33. 
COGNETTI, DE MARTIIS, L. (1911): Contribution to our 
knowledge of the Oligochaeta of Travancore. 
Annals and Magazine of Natural History, 7(41): 
494–506. 
CSUZDI, CS. (2012): Earthworm species, a searchable 
database. Opuscula Zoologica Budapest, 43(1): 97–
99. 
 
Narayanan et al.: Current distribution of Pontoscolex corethrurus in Kerala state, India 
 
 
 106
EDWARDS, C.A. (2004): Earthworm ecology. CRC 
Press, Boca Raton, 424 pp. 
GATES, G.E. (1973): Contributions to a revision of the 
earthworm family Glossocolecidae. I. Pontoscolex 
corethrurus (Müller, 1857). Bulletin of tall Timbers 
Research Station, 14: 1–12. 
GEORGE, J., MOHANKUMAR, C.R., NAIR, G.M. & RA-
VINDRAN, C.S. (2000): Cassava agronomy research 
and adoption of improved practices in India – 
Major achievements during the past 30 years. In. 
Cassava’s Potential in Asia in the 21st Century: 
Present Situation and Future Research and 
Development Needs. Proc. 6th Regional Workshop, 
held in Ho Chi Minh city, Vietnam, pp. 279–299. 
GONZALES,G. & ZOU, X. (1999): Earthworm influence 
on N availability and the growth of Cecropia 
schreberiana in tropical pasture and forest soils. 
Pedobiologia, 43: 824–829. 
GONZALEZ, G., HUANG, C.Y., ZOU, X. & RODRIGUEZ, 
C. (2006): Earthworm invasions in the tropics. 
Biological Invasions, 8: 1247–1256. 
doi: 10.1007/s10530-006-9023-7 
GOVINDARU, V. (1994): Impact of conversion of natu-
ral forests to agriculture and plantation crops on 
local economy and environment: Kerala. Ph.D. 
thesis submitted to Bangalore University, 224 pp. 
HALLAIRE, V., CURMI, P., DUBOISSET, A., LAVELLE, P. 
& PASHANASI, B. (2000): Soil structure changes 
induced by the tropical earthworm Pontoscolex 
corethrurus and organic inputs in a Peruvian ulti-
sol. European Journal of Soil Biology, 36: 35–44. 
doi: 10.1016/S1164-5563(00)01048-7 
HENDRIX, P.F., CALLAHAM, M.A. JR., DRAKE, J.M., 
HUANG, C., JAMES, S.W., SNYDER, B.A. & ZHANG, 
W. (2008): Pandora’s box contained bait: the global 
problem of introduced earthworms. Annual Review 
of Ecology, Evolution and Systematics, 39: 593–
613. doi: 10.1146/annurev.ecolsys.39.110707.173426 
JAMES, S.W. & DAVIDSON, S. (2012): Molecular 
phylogeny of earthworms (Annelida: Crassiclitel-
lata) based on 28S, 18S and 16S gene sequences. 
Invertebrate Systematics, 26: 213–229. 
doi: 10.1071/IS11012 
JAMES, S.W. (2012): Re-erection of Rhinodrilidae 
Benham, 1890, a senior synonym of Pontosco-
lecidae James, 2012 (Annelida: Clitellate). Zootaxa, 
3540: 67–68. 
JULKA, J.M. & PALIWAL, R.A. (1990): New record of 
earthworm Nematogenia panamensis Eisen from 
India. Geobios New Reports, 9: 56. 
JULKA, J.M. (2014): Diversity and distribution of 
exotic earthworms (Annelida, Oligochaeta) in India 
a review. In. CHAUDHURI, P. & SINGH, S.M. (Ed.) 
Biology and ecology of tropical earthworms, 
Discovery Publishing House Pvt. Ltd., New Delhi, 
p. 73–83.  
JULKA, J.M. (2008): Know your earthworms. Foun-
dation for Life Sciences & Business Management, 
Solan, 51 pp. 
KATHIRESWARI, P., JEYARAAJ, R. & JAYARAJ, I. (2005): 
Distribution and diversity of earthworm in the 
Kanjikode area, Palakkad district, Kerala, India. 
Pollution Research, 24: 117– 120.  
LAFONT, A., RISEDE, J.M., LORANGER-MERCIRIS, G., 
CLERMONT-DAUPHIN, C., DOREL, M., RHINO, B. & 
LAVELLE, P. (2007): Effect of the earthworm 
Pontoscolex corethrurus on banana plants infected 
or not with the plant parasitic nematode Rado-
pholus similis. Pedobiologia, 51: 311–318. 
doi: 10.1016/j.pedobi.2007.05.004 
LAVELLE, P. & PASHANASI, B. (1989): Soil macrofauna 
and land management in Peruvian Amazonia (Yuri-
maguas, Loreto). Pedobiologia, 33: 283–291. 
LAVELLE, P., BAROIS, I., CRUZ, I., FRAGOSO, C., HER-
NANDEZ, A., PINEDA, A. & RANGEL, P. (1987): 
Adaptive strategies of Pontoscolex corethrurus 
(Glossoscolecidae, Oligochaeta), a peregrine 
geophagous earthworm of the humid tropics. 
Biology and Fertility of Soils, 5:188–194. 
doi: 10.1007/BF00256899  
LAVELLE, P., DANGERFIELD, M. & FRAGOSO, C. 
(1994): The relationship between soil macrofauna 
and tropical soil fertility. In. WOOMER, P.L. & 
SWIFT, M.J. (Eds.) The biological management of 
tropical soil fertility, John Wiley & Sons, West 
Sussex, UK, pp. 137–169. 
LAVELLE, P., MELENDEZ, G., PASHANASI, B. & SCHAE-
FER, R. (1992): Nitrogen mineralization and 
reorganization in casts of the geophagous tropical 
earthworm Pontoscolex corethrurus (Glossosco-
lecidae). Biology and Fertility of Soils, 14: 49–53. 
doi: 10.1007/BF00336302 
LEE, K.E. (1985): Earthworms, Their ecology and 
relationships with soils and land use. Academic 
Press, New York, 411 pp. 
LIU, Z.G. & ZOU, X.M. (2002): Exotic earthworms 
 
Narayanan et al.: Current distribution of Pontoscolex corethrurus in Kerala state, India 
 
 
 107
accelerate plant litter decomposition in a Puerto 
Rican pasture and a wet forest. Ecological Appli-
cations, 12: 1406–1417. doi: 10.2307/3099980 
LOPEZ-HERNANDEZ, D., LAVELLE, P., FARDEAU, J.C. & 
NINO, M. (1993): Phosphorus transformations in 
two P-sorption contrasting tropical soils during 
transit through Pontoscolex corethrurus (Glosso-
scolecidae: Oligochaeta). Soil Biology and Bio-
chemistry, 25: 789–792. 
doi: 10.1016/0038-0717(93)90124-T 
MARICHAL, R., MARTINEZ, A.F., PRAXEDES, C., RUIZ, 
D., CARVAJAL, A.F., OSZWALD, J., HURTADO, M.P., 
BROWN, G.G., GRIMALDI, M., DESJARDINS, T., 
SARRAZIN, M., DECAENS, T., VELASQUEZ, E. & 
LAVELLE, P. (2010): Invasion of Pontoscolex co-
rethrurus (Glossocolecidae, Oligochaeta) in 
landscapes of the Amazonian forest arc. Applied 
Soil Ecology, 46:443–449. 
doi: 10.1016./j.apsoil.2010.09.001 
MCLEAN, M.A., MIGGE-KLEIAN, S. & PARKINSON, D. 
(2006): Earthworm invasions of ecosystems devoid 
of earthworms: effects on soil microbes. Biological 
Invasions, 8: 1257– 1273. 
doi: 10.1007/s10530-006-9020-x 
MICHAELSEN, W. (1913): Oligochaeten von Travan-
core und Borneo. Mitteilungen aus dem Naturhis-
torischen Museum in Hamburg, 29(2): 73–92. 
MOHAN, M., CHANDRAN, M.S.S. & RAMASAMY, E.V. 
(2011): Vulnerable earthworm species identified 
from Nilgiri biosphere reserve. International 
Journal of Zoological Research, 7(6): 410–413. 
doi: 10.3923/ijzr.2011.410.413  
NAIR, K.V., MANAZHY, J., MANAZHY, A. & REYNOLD, 
J.W. (2007): Earthworm Annelida Oligochaeta 
fauna of Kerala, India: 1. Some species from Thiru-
vaanthapuram Corporation. Megadrilogica, 11(8): 
85–90.  
NARAYANAN, S.P., SATHRUMITHRA, S., CHRISTOPHER, 
G., JULKA, J.M. & THOMAS, A.P. (2012): Whether 
the exotic earthworm Eudrilus eugeniae (Kinberg, 
1867) is displacing native species in Kerala. 
Malabar Trogon, 10(3):18–20. 
NATH, S. & CHAUDHURI, P.S. (2010): Human-induced 
biological invasions in rubber (Hevea brasiliensis) 
plantations of Tripura (India) – Pontoscolex coreth-
rurus as a case study. Asian Journal of Experi-
mental Biological Sciences, 1(2): 360–369. 
PASHANASI, B., LAVELLE, P., ALEGRE, J. & CHAR-
PENTIER, F. (1996): Effect of the endogeic earth-
worm Pontoscolex corethrurus on soil chemical 
characteristics and plant growth in a low-input 
tropical agroecosystem. Soil Biology and Bioche-
mistry, 28:801–810. 
doi: 10.1016/0038-0717(96)00018-1 
RIGHI, G. (1984): Pontoscolex (Oligochaeta, Glosso-
scolecidae), a new evaluation. Studies on Neotro-
pical Fauna and Environment, 19: 159–177. 
doi: 10.1080/01650528409360653  
ROSSI, J.P., CELINI, L., MORA, P., MATHIEU, J., LAPIED, 
E., NAHMANI, J., PONGE, J.F. & LAVELLE, P. 
(2010): Decreasing fallow duration in tropical 
slash-and-burn agriculture alters soil macroinver-
tebrate diversity: a case study in southern French 
Guiana. Agriculture, Eosystem & Environment, 
135: 148–154. doi: 10.1016/j.agee.2009.08.012 
SENAPATI, B.K. & SAHU, S.K. (1993): Population 
biomass and secondary production in earthworms. 
In. JULKA, J.M. (Ed.) Earthworm Resources and 
Vermiculture. Zoological Survey of India, Calcutta, 
p. 57–78. 
STEPHENSON, J. (1916): On a collection of Oligochaeta 
belonging to the Indian museum. Record of the 
Indian Museum, 12: 299–354 + 6 Plates. 
STEPHENSON, J. (1923): The fauna of British India, 
including Ceylon and Burma – Oligochaeta. Taylor 
and Francis, London, 518 pp.  
TAPIA-CORAL, S., LUIZAO, F.J., BARROS, E., PASHA-
NASI, B. & DEL CASTILLO, D. (2006): Effect of 
Pontoscolex corethrurus Müller, 1857 (Oligochae-
ta: Glossocolecidae) inoculation on litter weight 
loss and soil nitrogen in mesocosms in the Peruvian 
Amazon. Caribbean Journal of Science, 42(3): 
410–418. 
ZHANG, W., CHEN, D. & ZHAO, C. (2007): Functions of 
earthworm in ecosystem. Biodiversity Science, 15: 
142–53 [In Chinese with English abstract] 
ZOU, X. (1993): Species effects on earthworm density 
in tropical tree plantations in Hawaii. Biology and 
Fertility of Soils, 15: 627–629 
doi: 10.1007/BF00336285 
 
Online supporting material: Appendix 1 (http://opuscula.elte.hu/PDF/Tomus47_1/Narayanan_Appendix1.PDF) 
 
